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Production Cost Hierarchy

TODAY FUTURE
m Materials m Materials
B Overhead m Energy
m Direct Labor m Direct Labor
® Transportation ® Overhead
m Energy ® Transportation



The Risk Assessment Model

SAFETY

m Target — parameter to be
protected

m Tolerance — acceptable
risk limit
m Foreseeable Hazards

m Assess Risk —
probablility x severity

B Resolution

TECHNOLOGY

Required Function

Variance in Functional
requirements

FMEA/FTA

Evaluate via Decision
Matrix

Resolution
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CROSS FUNCTIONAL TEAM

Must have a team to remove skewed perspectives:

s DEVELOP DECISION MATRIX — Why?

m filter out personal predjudices.

m Can’t rely solely on “intuition” of engineers.

® Develop function variants and respective weighting
factors to be agreed upon by the team.

® Hach team member has equal say

s LEADERSHIP — Facilitator, not “My ideas are
best”



TEAM - PARTNERSHIPS

Minimize risk by developing partnerships or alliances
Could be technology specific
Expertise could come from other industry

Pilot Plants — help absorb cost & gather process & operations
data

m Universities/ Technical Institutions — UC Davis, USU

HOWEVER — “YOU MUST DRIVE THE DEVELOPMENT
PROCESS”

e.g.  DFA/Stork Food & Dairy Systems;
Hormel/Asep-Tech USA



Developing “THE TARGET”

Requirements List:
= Concept — demands (must, shall) and wishes (should, may)

= Embodiment — concrete, quantitative

Explicitly Define Expected Benefits - must have an in-depth
understanding of existing technology as a baseline metric.

Recognize Lifecycle Cost vs Development Cycle

ROI/Operating Cost should be considered as a functional
requirement.



Objective Tree




Evaluation Methods

®  Delphi Method:

m  [ndustry experts are engaged to provide written
opinions. (Partnerships)
m  Seclection/Rating Methods
m Economic Criteria

m Technical Criteria
m  Weighting the Evaluation Criteria - IMPORTANT

m  “Search for Weak Spots” — indicated by an
unbalanced value profile.



Variant Analysis-The Decision
Matrix




Evaluation Rating
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EMEA:
m What are the effects of failure?
= How can we quantify the effects? (§, downtime, waste, lost efficiency, etc.)

FTA:

m  Assume faults and identify conditions that would cause that event.
®  Revise requirements list to remove flaws.

Engineering Models

Testing/Pilot Facilities — obtain real, scalable data for:
m Development of failure probabilities.
m Develop basis for production rates.
m Develop energy models; efficiency, consumption, waste, for full scale system



FMEA CHART




Technology Readiness

Can the Technology be implemented w/ existing support processes?

Are critical parameters that control the process be identified? (functional
dependence/independence)

Are the safe operating latitude and sensitivity of the parameters known?
Have the failure modes been identified?

Does hardware exist that demonstrates positive answers to the above four
questions? (lab models, similar designs, pilot plants, etc.)

Is the technology controllable throughout the lifecycle? (by-products, waste
management, process degradation, etc.)



Rules of Thumb

Simplicity — The most simple device/system embodiment that fulfills the
functional requirements will always be the most efficient and reliable. (the
“KISS” principle)

Design to Standards (FDA, USDA, AIB, etc.) as a MINIMUM

In order to effectively evaluate design variants using these techniques, each
must be at an equal level of design detail.

Entropy (Disorganization) Should Always be Minimized — This is an
organizational “attitude”.

® Thermal systems “second law efficiency” 1s maximized.

m  Other systems: minimize #of movements — pertains to workflow and
organization.



SUMMARY

Minimize risk of loss (production, efficiency, etc.) by use of a
systematic approach to the evaluation process.

Risk 1s minimized by carefully weighting the functional
requirements — Using real data to develop weighting factors.

The Process is iterative based on knowledge and level of detail.

Develop failure probablities by modeling (FMEA) and Testing
(Pilot/Iab)

Decisions are based on a systematic, logical and well
documented method.
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